Twenty-three monoclonal antibodies (MAbs) prepared in seven different laboratories were studied, all of which recognized the 65-kilodalton (kDa) protein of Mycobacterium leprae as determined by Western blotting or gel immunoradioassay or both. Fourteen of the MAbs recognized different epitopes, as evaluated by cross-competition studies using radiolabeled MAb and unlabeled inhibitors; the species specificity of these epitopes was defined by nitrocellulose dot blot immunoassays with bacterial sonic extract antigen preparations from 23 Each MAb was purified by staphylococcal protein A or sizing chromatography, and the purified antibody was radiolabeled with 1251 by a chloramine T (5) or Bolton-Hunter (1) procedure. An antigenic preparation of sonicated M. leprae (12) was coated to Immulon I Removawells (Dynatech Laboratories, Inc.). The binding of each I251-labeled antibody to the antigen-coated wells was evaluated for inhibition by a 1:100 dilution of ascitic fluid of each MAb. MAbs with different inhibition patterns from those of all of the other MAbs were presumed to recognize different epitopes, and when more than one antibody recognized a given epitope, a single representative antibody was chosen for further study. In some instances in which the radiolabeled antibody reacted poorly with antigen bound to polystyrene plates, the antibody was reacted with the same antigen bound to nitrocellulose. Inhibition of this binding by unlabeled MAb at a 1:100 dilution was evaluated by autoradiography.
Evaluation of mycobacterial species specificity. Bacterial sonic extract antigens of each of 23 mycobacterial species (see Table 2 ) were prepared as previously described (12) and adjusted to a protein concentration of 1 mg/ml. One microgram of protein in a 5-,u volume was spotted onto nitrocellulose in a template of the 23 species plus a buffer negative control per paper strip and allowed to air dry. The nitrocellulose template strips were blocked at 37°C for 1 h with 5% nonfat milk in phosphate-buffered saline (PBS) and then incubated with a 1:500 to 1:2,000 dilution of ascitic fluid containing the appropriate MAb in PBS containing 1% nonfat milk at room temperature for 30 min. The template strips were drained of antibody and washed for 5 min in PBS with gentle shaking at room temperature, followed by washing for 15 min in 0.5 M NaCl in phosphate buffer containing 0.05% Tween 20 and a second 5-min wash with PBS. The goat anti-mouse immunoglobulin-peroxidase conjugate (Cooper Biomedical, Inc.) was diluted 1:2,000 in 1% nonfat milk-PBS and incubated with the template strips at room temperature for 30 min. The strips were then drained and washed once at room temperature with PBS for 5 min, followed by four washes of 10 min each in 0.5 M NaCl in PBS with 0.05% Tween 20 and a final wash in PBS for 5 min. The washed template strips were reacted for 30 to 45 min with a 0.015% H202 color development solution (4-chloro-1-naphthol; Bio-Rad Laboratories) until the dots developed a purple color. The templates were then washed with distilled water several times, air dried, and stored in the dark, or in some instances they were stored in distilled water before air drying and storage. The dot reactions were graded as negative or positive in an intensity range of 1 (low) to 4 (high).
Preparation of bacterial lysates containing the M. leprae 65-kDa protein or some of its epitopes. Agtll recombinant lysogens were generated in E. coli Y1089. Strain Y1089 was grown in LB broth (1% tryptone, 0.5% yeast extract [Difco Laboratories], 1% NaCl [pH 7.5]) supplemented with 0.2% maltose at 32°C with aeration overnight to saturation. The bacteria were infected with the Agtll phage at a multiplicity of five phage per bacterium by incubating for 20 min at 32°C in LB broth (pH 7.4) supplemented with 10 mM MgCl2. The phage contained cloned recombinant DNA coding for expression of one or more epitopes on the 65-kDa protein of M. leprae (13 (Fig. 1) . Each of the MAbs presumed to recognize different epitopes was reacted in a Western blot (6) against crude lysates and against latex spheres containing covalently coupled MAb 1IC8 and the 65-kDa protein and its antigenic fragments recognized by MAb IIC8 (Fig. 1) obtained with IIIE9, and all appeared to recognize the same epitope. MAb E3.14 produced a reaction pattern similar to that of IIH9, and MOC6 was also inhibited by IIH9. MAbs SL14, T2.3, and F47-10 were inhibited by many of the MAbs. -, Inhibited less than 20%.
kDa on the latex beads containing the 65-kDa protein and its approximately 65 kDa. The dot blot immunoassay studies of proteolytic fragments captured by MAb IIC8 (Fig. 1) . Of the species specificity for the 14 different MAbs are shown in 14 different MAbs, 1 (Y1.2) recognized a product of approx- beginning with sequence information provided by Mehra et al. (9) . The peptides bearing these epitopes produced .40% inhibition of their immunoassays in 1-ng (IIC8) and 10-ng (IIIC8) amounts.
DISCUSSION
These studies provide the first evidence for 14 distinct epitopes recognized by a group of 23 MAbs directed at the 65-kDa molecule Qf M. leprae. In addition, this is the first report of data indicating the species distribution of each of the 14 different epitopes among 23 species of mycobacteria. These antibodies should be useful probes for elucidation of the structure of each epitope and for identification of the location of the epitopes within the full linear structure of the amino acid sequence of the total molecule. It is likely that the structural identification of species-specific antibodyreactive epitopes will aid efforts to develop rapid diagnostic tests. These MAbs may also delimit regions of the 65-kDa molecule that stimulate T cells, epitopes that will likely prove of interest for the development of vaccines and improved skin test reagents.
